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(54) OPTICAL PICKUP ACTUATOR 

(57) Abstract: j ^ 

i 

PURPOSE: An optical pickup actuator is provided to| 
form a closed circuit system with a magnetic flux' 
generated from a single-pole magnet and magnetic; 
yokes, thereby improving the driving force of | 
focussing, tracking and tilting coils at corresponding] 
positions. j 

CONSTITUTION: An optical pickup actuator includes | 
two single-pole magnets having different polarities,) 
and magnetic yokes partially coupled with lower j 

sides of the single-pole magnets. The magnetic! 

yokes surround the single-pole magnets and are formed with the same height from the lower sides of the 
single-pole magnets. The magnetic yokes are induced with magnetic polarities opposite from the coupled 
single-pole magnets, thereby magnetic flux is generated in a closed circuit form. 
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(54) ggg ^^OiOlEI 



£ ^SLHi [&fi 1^8 oH^QjjoiEi^, ^201 □* SICHS ^ 7H 01 ER DPLIliSf; £K7| ER 01- 
^^Qil OJSHDI, #?| ER □□L11M21- SI1IS2J 7J7|g- SB|±» ««oKQ, AR2J * 
HSofe AhS R32I-; zf ER DH1L1IM a AhS R3EJ ?|xlOil CHgEICH DI-@EIDI, E=H 
?S§ie ^A|9|^ ^CHi t[U 01 3^; a ^ ER DH1L1IM °j jjg 

?|X|CNI CHMtlCH DhSEIDI, Bft3A|?|£ *1CHE UhD 0|&>2| ^?h^ 3 oj. g s 

017IA1 £>^l E?|£j/ll! 5B1J a ebhp! 50.0 3g Sp^t uHS ««SCh 

omuiM°i ^sm QhSEioi, g9i cr sr»s omuiM^ Masai apis m^\±m ««sm, xr^j 

sUhM X>£ £3!2h; QR ST»S 0QL11M a »g £|S|W CH^EICH 

o^eidi, s?is/«s ^s^s h-sai?i^ *joiE oi#°j e^/ih 3si; si +t?\ cr sr^a 

0H1L1IM a 1 K\-g o|flo« CHSEIO) DI^EIOI, M^S B"«A|?I = ™01E 0|#2| M 

3^.: 8 5*tt!0. 



E is gEH »S|B SI #01101 El 2J Si SB ?Hy^H^ LhEI-yj £3. 

£ 2= gffl UltHS« »S! 3 e!jftDI0IE12| Oil M 7HSF*I£5 UE^ ES. 

£ 3e gBH CHg^ SfflB *ls0ilO|Ei2| ?g mm ?H^££ UEKJ! E9. 

E 4^ ^«^°J 2H#0ilOIE1°j =?m SEIM ?H^^H^ LhEh^j S3. 

E 5^ 'I'^ES OlgEI^ Sclti 3^11- am uH@ 3^2J «^ Ml# UEhtf Eg, 

E 6^ 5^ S! ffl-2! IS 3^01 ^g^i, S^i^J ^^CHIOIEIBJ Oil M 

LI-EhtH Eg, 

E 7^ 3^ a SHil 3^01 gen^l ^Zi iffia ^^CHIOIEI^J OjIM UEFtf 

ES. 

E 8^ g^^J ir^SS ^^QilOIEICH! ^2EI= API§2| 7H^^S UEhtf E3. 

E 9^ gahwoi g-m^ oH^CHIOIEI^i ^§CH1 S!i3iAi, 1H WR£W E2. 

E 10 LH Al E 1?s a «^0i| [[fg g-5jg ^^OIIOlEi^ 01 BH 7m ^Al 0«M UEI-tf ES. 
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s ggg e^i^^^^ioi] at* 2^sai, sui sw Scheie sag 7is§ni, jgssq ^ssct £it!- s- 

^g7R21 0 ^^Qi] 01 El (optical pick-up actuator)Oij St}- 201Q. 

o»a^o^ oh*0II0|E1= CHeeH2SM Sat!" 7Sfi£(bcbbin)g 0|§A!3t, g?\ CHBSS22I- 

71 SDH 81 (DO SCH, P£3) Z*°| £CH £lxie BSSPE SJIAIS ^tStth Eth 1WB c 4 

^QilOlEi^ #71 37! SDH*] 3 -ni ^SoKM, &7I§nH£]M SMg 7l-^-ShH Et»" 7I^£! SSI 

warns euro ^«tia. 

012!- IS ^SjS oha(H]0|E1^ S^XW T^TflOfl 7r^3a t!EH^ S§# SHB, £K?I^CHxil^ SJsF 

& hhms!*i 0ISAI3Q. oiroi, &71 iraa °4~o;miEi2j 7h§^s sgni- &±mgM ?t 

= xmiw^ h§ai?l safe -^se ?>e-^ ^toeich sq. naa, #71 7h§¥= ajs 

4^^1t> ^ BtK!! i^^(fccusing) StHB- easg(tracking) g£!SSit uhH, £ 

»1 -10171 ?IuHX SI20IU UIMHSl- as BSSt!" 2-§0| a= £fHS S-1-0I OI^OiXIE^ uhOtOI: 
ttQ. 

IffiB *!S0flO|E12| 7|s*joi §a^o | E 1 CHJ UEhyj bh^h ITOL 3 Til HICHSS^ CH§§££ ^a * 
aD. E 12| (a)= 3 EH d|EH^^ IfflS ^OiiOlEiSJ OHM HEM 2012, (b)£ £EH CH 

Iffig °»~CH10IEiej OtlO 7H£3^£ UEM 201 UK 

se, ^M^ih irs ^cHe fflei §seio{] afshs eehdims szj^sj Hitnu ^ch^i eeisoib^ 
m^tt afss e.^Ai7i7i zmo\ 7ra?ii sjsoraot tta. oiou cu-bl ii^iF as 

WIS, L\±B. EEMDI«°I ^AhSlh CHM^I^ AKJI2J M0I7I *|SKN [Hg2i*7|- MSS « 

EH£ ^SEIH, tJSSI e^CHIAI OI^OIXI^ HIEHg^ Iffig 0 -*!ftOllO|E12| ^21 sISKHI 

3 B|H, ^|Eh S»S|2! S^OilS CHg^O oKH, *<£EI = CH3« Oil 01 

tvt sroi oisaa. 

OlEtW H|CH3« l^S °-i|4CHI0|Ei2h EH§^ IT^g °-^^0ilO|E1£J MIM E 2 S E 3CHI UEHHS 
a. E 2^ §EH tilCHg^ °-^4CHI0IE1£J ^-S OtlM ?H^^S LhEhtf E90I2, E 3^ ^EH CH 

e 2M ^o^oi z^mn ^So^, aicHg^(?u^ ir^is ^^(hioiei^ ^i^-ohich] a 

^A|?i.7| CHMSI^^F M^EICH O^eiq. nan, £9| CHM^^M ^j-H 4 }H^J 

SiHDIOi ^^^(21-010] A1^2I^)0I 7,mt\^ ^EH^ ^^ICh E^ ^7 1 ^^^DCHI^ ^Iti" 5 

?H^j 3HI!h M^H 3^01 g^r *^(HI ^EIQI oiQ, nE|H, 27;PI§£J ^lora RH£h 

im^&^i mmi) ir^is '^^chioiei2j g^oiiE, e schi liem urn 

^7! UICHSS IT^g '^^Oi!OIE1£| ^^Hh Skltim m $ SiQ. EHS^ IT^g ^ftOilOIEIWI 

s ch^^h^ ^ c schi oisaa. 

□El 3, E 4M g-ZEShCM, a|#MO|EiWI A12J 55H^' E e -^ ^§CH! CHti" SEie ^^f&^i 

^-^P E30ID1. (b)^ ^Su^l ?ltJ- E30IEK 

3 Ad, E 4£] (a)S &^FCH ^S|g °-»^CHIO|Ei£J ^if ^S^H tJO. 4=^1^^^ ^ 

x| si S^AI-^Oil 2AI-7IS0I ^^EIDI, 0|Eh ^01 2Xh7IS h ^CHI 01-^^ 3HCHI 21 

W7h eJ^h&CK il^S^CH! £J7ifr}01 5^(Lorentz Force)! ^A\9\7\] £|H, 0| 

^ahei geii^ i^CHI °SIEI-MB m*)*^. ^^A|?|>il ^!Q. 

Eti", E 42J (b)M ^^ra SS| g ™*CHI0IE1^ eeh^j ZJ-q^l-Til ?±T<\ ^3ju^o S 

SxlB S7A^CHI £|oH3 SA^ISOI SSSQ. 01 01, 4^1 S^A^CHl 2J^h01 21 W\S ^Qil ^ 

o| M^D 5^ CHI 2^7^ oj7^l3, ^£1^ E^CHI £J^h01 °l!ErM7F 

OlEh as ^= a M e -t|lj S^f-QI, CHM^^CHIAI ^A^l^ &I0IA1 gj£j ££g£E LH CHI 21 

2(pit)7|- 71^101 »?| ^OH »(N 3 EH, CI^H) °A| (focusing)^ 4 SiHDt, H"7I 

^nHKU^H) ^ej M^M ^§ (tracking^ ^ °17|| 

01 21 ^ M^U 3^ a *9i£ 3^1 ^^^fe ^^^^ 3711 Lrs^J ^ 7^AI «^0| OI^EI 
H 2AQ. o[L[~ E 5£J (a)CHI UEM S2!^ 3^ ^OIDI. LIE t[U~ E 5£J (b)CHI UEFtf uhei HH 
Q 3^ (Fine Pattern Coil) S^iOl Olg^EK 0\?\M, Er2! HHS 3a 01 ST PC^J SEIM ^g^fOI D I AH 1 

^ ise ^s^h^^i, 3a^h as ^ae ^fe^ 21 ati-a. 

OlEit!" 32)^ 3a S! Er°! 19 3^01 S^t^ *r5jg °-«^CH|0IEi2h 9!^ IT^a 

oh ^(H| 0| El 2] OflB E 6 a E 7011 ^ UEHHSiQ. E 6S 321^ 3^ g| uF°J HHS 3^01 
§EH2J S-^g °i|^CHI0|E12J WH UEI-y 20I2, E ?S 3a S Eh£i UBS 3aoi 

gEH^J 31^ ill S-^IS °^^CHI0|Ei2J OHM LFErtf 30IU-. OIUH, IT^IS °-^CHI 

0IE12J g^Qll- 2 KrM(part), mm** °-^^CHI0IE12J g^Oil^ 1 ErM(part)2J 32j^ 3a 

E^ m°j 19 3aoi ^g^Q. 

39QIL 0l£h aOI S^XWS^ 3aOI ^^£1^ S^CHI^, E 8)11 UErtf Hh^ aOL S^Xr^l^^^Ei 
^^£1= (Magnetic Flux)7h ^SEIAI =orH a^EITII SQ. 01 ~ Af7IS"l a^AI^I^ 

5^^r2, If*SS ^71 S# ^ SiS &CH AROI S7| UHSOICK E 8S 

sqAOIIOIEIOII ^S£l^ M^^M 7H^^S UErtf E30ICK OlEi- aoi, S^^Qi] 
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2J«5 SS£ = SK7I&21 B§Ji7h lK+i!E ©a. ?g Si eesg qig-Q ^sStHK 2iCH. g:?XF 

3w 0I88K* 2S5J2J Sit SiM ESfQI ggSD. E£h S^AH^IS- Sg2J EH 

P^SSUHfASU ffll IIS 32P BBS - s * L£hS •» B0L 

OIO = MS 1-71 S|*eSH_r2| S^SMOfl 2J8KM S£5LI = W7I821 ge|±7> 4> 2J£s, 

□= ^ S?KW 5) D§ Hr2! 26S SSQI 3§S STSiS (KOI El Oil CHt> S??r SSSia 21Q. 

nam:, 0121- irs iras smwoiEie rdistm; aoui, cr°j s?a4S se^s^ai 

sot ss oiagoi asm. t£* t 9S ^^uieoi erg si = sximo\ 2ia. 

gSSAi A1Hli A|±g2| SfSM [03- §S 9I3S0I 3§S r 3 Si^D), OIO0 7I^DHxll2| §S*|§- 

sirs s» [Hmifoi s^Ein 21a. oi£h iroi. ?i5dhxi;2| sssiri a?o *pi sisbai^, sei 371 
21 7i§nHffl(ooacH sa^3)0D eih 11x121 i^oi so r xiot ea. mew. s°i ±s akhswe 9 

CMOtor^Ql. 01 i2 AJOI2(w)= fllOIAI Q0I2E2) ErS-(ravelength)Oil diaiSffi, 7H74=(NA)0fl= & 

3EiH£, 7|SDHxfl2j XlSgifg my\M9\?\ SISBAI^ BBS2I H Js Ah§5«0t Sffi, JH74>(NA)g 
7i2 CHs!!!3e ArgsHOIB tlO. OIHH, £S 7H7^2* m§2| Bi A r gSr= 3^00 = . 
§§^^r|r^*K*ravef rant aberration)^ B^AI5>I7I SIS KM II ?Sg ME1?d^(tilt r.:argin)^ 

013 ^21 7|S0Hxfl(O1iaCH, HD, DVD, CD §2) IHll^ 3)011 CH*J- £*r«@ »SS r 7l SIsHAI^, 
Zj- 71 son i|| OH CDEh Z|2|2| ±3 (skew) Z|E £201 SEfSOfl ttfEl- 015 ag*i?7| Sltj- SM2J 2§OI 
BflSrTfl HQ. 01 CHI CHS KM E 9M &2SKM Z«fSI gWi M3>IS in*. E l^g °-»s01l 

0IE12) 7SO0 SJ0U1, US ^§21 i£Sf SSSI7I S|*r ESOIQ. 

4=3 SAraxi sct =i£^ aoKcoma) was a. 

0|£ H^EEJ Cl^rHCHlAi^ 22] HI MM mm SOI SAW S£S«, 3^ SB(cross-talk)^ s"cd 
El^ S°10| £!D. COEhA! , 01 Bi^ fi&^l ?|oH Ai CI^H^h 'a' 10iA|?il CHM 

S!£ ^Al b* ^£ MCH^OIAI 301- M^HOt t^Q. Om SOL CHM^l'^M §§S^I ^I^H 

Ai M^U, ^ p 2l S^a(2-translation) 0121 Oil ^Eil Old (rot at ion) g^lSOl B 

3 B s, iI III ISIIWHi m ilfl'Mftimit^r^T-lflTi 



if 



3g IS 3^21 tf^All ^ Si^ ^5|S o -!)sCHJ0IE1g XHS^CHI 3 M^0| 



a^|0| =5j g ^ SSh7 | o mm a m^ofl [Q.s ^aj S °-h*CHI0IE1S, 
^SO| L>S S{0|E ^ JH 01^-21 ar3L1|E2r; 

fe^l □h3L1lM2| ^atHI Dh^Elffl, &9I B^ 0h3L1IM£l- ilflS2| Ah7l§ #^1iS ^-gSI-3, Ah^ 
2| flUhg ?7|512£ XllSSfe Af-S S32r; 

4^1 Si- B^ ^3L1|E °j xig fl32| *| *l Oil CHgtlOi Or^EIDl, M^JU 7§^S ^4SAI?IS sjOiE 

5iu oissi 3g; a lasiu son 3 §goi siQ. 

-SOI °'Q S ^ " - eJ,?) 3 ^ S ^ Eh °' 2HS 3 = £ SOil 3 

E*h ^7|2| =5<g fe-SS^I SISKM & ^"SOII CD-E If^lS °-!1sO(IOIE12| O-g Ofl^, 
CR *WB □i3L1IS2r; 

fe^l sTAhS □I-3L1IM2I ^gOil □l^tlCH. fe^l *TXfS Oh3L1IM£h 1SIS2) W7|g- s^^l 
SSSI3, AR2| S2i# ^7|5J2:g HISSh= XK3 2321; 

av^i □= sf^g dpue qi 2321 SlXlOli CHgEIOi DrSEIDI, ^"Al?l = 

5J01E 5ILI 0I^2J 3^; <* 

S?\ CR *, f AH.i DULOM g ArS S32J SltlOil CHgEIOi O^EIffl. SajFj ^|e<| ^«A|?|^ SJCH 
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e 01^21 3^; m saws am n qgoi aa. 

Eth -33 § EKSaPI £luKfl a gfgQr [[>o grag ch* koie ,oj r£ Q g fe t A , 

e^^e gK!Al?IDI, KISS ^201 Qe ^ 7H°1 3-= ofULCMSF; 

B^ □F3L1]e2F CHgE| = AROI ^EEICH ISISSJ XK?IS O^rrO ««*KM, £91 B^ DPL1! 
Afgg Qi/££^ oF^Di] 2^ n^tiCH 2^ gj/E = 4^2j QQLflM *?F5J£S HlSSfe AFS 

R3EF; 

&71 ER DOLDS SB 291 B^ DUMMS! «|Q0D D^B 3M 232] flaw fflgaCH DR?EIDL 5 
gM5A|?l^ *101E ShU QI^^I ^^j/llj 3^; SU 

^^01 Qg = 7H^I B^ amLIIMOl] 2|£J §7113 6HH DI^EIDt, M^D ^Al?|~ *! 

oie am oiag mbis 3si; o 5«m= am n asoi sick 

OUlAi #71 3^£, E^ D>°j HH§j 3IJ^ ^2E! = gOii 3 SJCh 

Ett £>K7| M^U 3SJ£, 3^ 3§ E= EfB IS »«E|DL ^201 LIE 5 B^ 01-3 

uiMOii ejt)- stiis m\ AW/nmsi/^ disei^ sou 3 ^goi sjp. 

iffi srgftPi si*km e ifsoa mm iras ^ftwoiEisi e ^ai 00 

APIS" C-^^O ^/ol/W° £!g*H ^201 A|£ QS^j 2 g£ HH^& 4 9"= DQL1I 

£9! Si ?g«| DISS 2 7HH] £h= DF3L1IM gOII D^EICfl, £71 3/119 ^§^e B«A|3| 
£ *jCHE 5lU 0|#2J 5^3/99 3^; S 

Ztm SI ^CHl Df^Ei 2 7H^J B^ DhZlLll^fHl 2J*j- STliB ^CHI D^EIOt, M^g i^J 
Al?l^ ^OiE 5hU Ol^ej iqu 3^; O itm^ StHl 3 ^901 ^Q. 

017|Ai, ^71 X?i£/Wm 3^ SI M e -^?J 3^^, 3^ D}2! EH@ ^igE|^ gCH] 3 

^301 SIP-. 

B^ DI-3L1IM2F Xl£ S3f UHgSI-01, CR ^Ah Df3L1IM0il ejtl SlhM ?***KQ, CH^EI^ ^IxICHI 
O^EI^ 3^, 3^ S 3^2J ^§^1 tf^AI^ ^ S"S0I SiD. 

OloK S^ei-Ot B ^SCHI tCi-E ^ Al miM '^A1lo| ^St^Q. 

E 10 LH A| £ 17£ g ^^CHi [CfE ^LHI DIEiBJ 01 El 7hAI ^Al Oil S ^g^K^I EEB^^ 

A1, B^ 01-3L11M2K Ah^ R32K 3^ ^ ebhpj 3 ^oj 7m M | g UEI- 



<ai ^ai oti> 

£ 1CEJ (a)~ E irSLHi [U-E IT^S ^^CHiDIEiEU Xi|1 ^A| CHI CHI tm^\= B^ QK3L1IM SI 73- S S3 
UEM S3E0ID1, (b)~ B^ COLUM ^ AKJ S32j UH UEHdi AhA|£0|D1.. (c)^ 5 
3SJ SI ^^1! 3^2J HH'iM UE^ ^013, (d)^ B^ D|-3L1!M£h 73 g fi32h 55H^!/ 

11! 3^ S! 3^2| It.'-CHI ^Jtl" ^1^, 11 Si E^H "ftS UEh^ 

E30IQ. 

E 1 COil UEI-yj HI-2I- ^OL B ^ h SCHI tOE IT^iS °-^^CHI0|E12J ^Al CHICHI^ ^201 QhE ^ 
7H^J B^ Utmmn AI-gEIDI, ^ B^ Dh3L1IM^ 15 ^^CHI AhS S37^ St^EIOi DhSSD. OltlH, 
^71 Xhg 23^ E. 1CEU (a) SI fb)CHI UE^ HfEh BOL 4^1 ^ JH^J B^ DF3L1|e^ ^ifn ^0 
B\, B^ OUUIM^ ^^Qil^ B^ DI-3L1IM B2h £OI^ ^gEIOi S!EK 

Olffl- BOL &?\ B^ DOLIM SI AKJ R37h UH^HQi! CCfEh AK^ S3CHI^ B^ DPUi 
2h emiEl^ AROI °E3Q. E 102J (a) SI (b)Oil UEfB &0L fe^l 5m B"^ COLUMN 
iBOl S^B S^CHI^, ^7 1 $m B^ □ULII^^ u^CHI D^B Ahg S3lH!^ M^2| ^gOI ^EE| 
CM, B^ □h3L1|E2] 53 oi N^B 3^011^, ^71 B^ D»-3UIM^ D^S Aj-g 

230il^ S^2J ^^01 ^ SEBQK 

01 (HI [OEK ^1 B^ Qh3L1IM(N^) SI Ztm E.^ □F3L1IM Z[&2\ AK^ 2H(N^ SE)EHIAj^ A{- 
M^^^h ^EI7il Eld, Z\m &^ 01-3L1IM(S^) SI &^ DQL1IE sl-B^i A^ fi3(S 
^ °E)CHIAi^ M^^^l- El Til i2^, fflltl^ A^|§ l^l^^^gEITII BP-. OIUH, ^ 

7| 2 ;H^J B^ DI-3L1IMEI- 2 7\\^ Xtg 2.B.0W 2|^^^^^ 4^2J ^ ER *TWS Dh 

t!"S, B XIII £A| Oil Oil xH^EI^ 5?ig/^H 3^ SI M E JjU 3^^.. E ICE] (c) Si (d)CHI UEI-B H{- 

9 3^s, 4^1 B^ DPUi Si 4^1 B^ DI-3L1IM2I tMW Dh^B AhS fi32| £|£I0II CH^EIOi Dt 
SBCK 3EI3 ^7| M^lj 3^^, 4^1 ^^01 P-S ^ B^ DhZlLIIMCHl ^ §71IB ^Oi! Dh^ 
SP-. 

01 UL 53H^/S1! 3^ SI 3^^ 4 ^1 Sgg£gAi 5^41 ID 7^ 

^ SI M e -«^ 3 Til gglT ^ ?^EK 017IA1, a^l ^^^l/^U 3^ Si ^ e -^U 3^^, E 10011 

UEm Hf2f- BOI El-B UH@ 50,^ SS1 ^ o,o ffl> c£^ SS(DIEAI)S S^l 4^E SIEK 
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um eoi nai£M2h af^ aaa, a 3^01 strg &w*Ai, s 

io£j (djoc ueks uf&f not g^i s^s/sn 3^ a Mem 3gi>:; agg os^s, 2^21 a 

oie ^ssks ^ss-f^, ^e^j s°ofl& <se?, 3^0: est!- as erafg ewsrn, eh 

^§1F ID ^§01 trtHS :?§ a^OI gfSEI E^ ^S»P-. ^ #71 0F3L1IM2] = 
£HF, £91 E^ ftt^oH D^g AF£ H32] ^2 a 3^EH1 5^ gsoj ^ 

Oil ^ioFOl 5?i£j ^g^j a ^g^B] a*fOI 4= HDL 01 OB IQ-Ei ?mWtHW IWtl 5 

9\& aim a m aimm ❖eh* * a« SQ. 

Sth #71 ^ 0F3L1IM2] ^glh #7! 5 ?H^4 □ULUMWI 2|» 37DS0D D@& 

§ agOfl H2z SS2| 84F0B 2|*KM MBIS gftfOI £SH 4= SCTI El EM, 01 Oil CKF 7|^QH 

X-iiOil CH^ MM! ^tm ^ o.^ EiQ. 

3EI3, DOUM a S3M OlguFOI fflItE2| »?|g- O^^B ««*H2, »7I5 § 

ej£S EiR^S DISS 4= Si^ ?l*|Oil a M^g 3S0I QraSSSJW, =?■ 

ID a Eejju ^e^M tf^AIH ^ SITU SQ. 

£E*t, E 10CHI U-EFtf Z* ¥^^J SH-f2| £A| Wig LFEFtf 2££Ai, QSSPfl B&H ^ S!M^ 

n-sshu B 201a. #?i i^/mi 3§ a m^u ;h^, a h^i^ q°^wi «^ 
i ^ zi£.n\, *£*y g?\ $\%\ a u-^khi esi 4= silk e (a) a 

(b)^ 5^ a M^tu fa^ ^(ousch, due, s^) ohm uEi-yi 2010-. 

S£^, E 10CH1 UEl-yj DIIOiiAl-, ^ 7H^J E^ □ QUI MM Ol^t!" ^j^CHIOlEi^ g^Qil 

CH5I-01 ^Soh^^LL ^ 7H^J ER DULUM CHd&il 2^ LOLUMO OlgUhOl &5|g °^^(HI0|Ei 



<H2 SAI «|> 

E 12^J (a)= S ^SCHI °^^Qii0IE12J 4'AI CHI iHMEl^ ER DI-3L1IM a AhS S3 

^ HH^e LhE^yj S3E0ID1, (b)^ ER OaUlM a Ah^ S32J dH^^ LEI-yj AhAIEOIDI, (c)^ 5 
3^ a M^U 3^^J HH'^M UEI-tf 51013, (d)~ ER DH1L1IM2K AhS S3 EL 
3^ a ^^1! 3^2J l^CHI ^Jtl- SI! a M^lj ^^^^J ¥>%m UE^yj 

E30IEK 

21 », E I2JHI LI-EI-yj U^h , B ^SCH! LLfE ^^i>j|0|E1^ Jdl2 ^Al Oil Oil ^ ^£01 C(-E ^ 

PH^I ER 0h3L1IM7h AfgEICH, ^ ER D|-3LilM^| ot& ^^CHI S37F gWEIOI KSaCh OIOU, 
g?\ MS S3z, E 122] (a) a (b)Oil UEhB UKh &0L fe^l ^ PH^J E^ DF3L1|ei ^i ? i|n o.o 
01, 4K?I ER Dh3L1IM^ SFS ^'^Oil^ ER Ot-HLIIM ^2^ S^ti" SOIS ^^ElOi SID. QSJ". ^1 

^'ai mv\ ui&zm mm, er DhnuiMsj a^^ ^eh^ eethEioi °i§§ u- ^ ^ck 

3EI3, ^1 ^ ER DI-3L1IEEU ^^Ol ^3§01i [UEh 3^01 D^EI~ ^|X|CHI «30l 

Xil2l^h3^, B ^12 A|A| CHICHI 2|« S35|S '^^CHIOlEi^ ^71 391 AIAI OflOflAI HKI- ^A^F 

HS, 0I7IA1^ 3 £U!lti- M^ICHI CHti" ^^o^lM SHU-. 

Eti". E 12WI UEK±! Jdl2 ^A| WIOilAi^, = ?H^i E^ OaUl^l 01 l^S ^CHIOIEI^ ^^CHI 
CH^hOt ^So^HLh ^ ?H^J E^ DUL1IM CHICHI 2^ ^W^j DI-3UIMM Ol^hW ^^CHIOIEI 
M 4:E SICK 



<Xil3 ^Al oa> 

E 15£J (a)^ B ^-SCHI ^^OHOIEi^J J\\3 UM Oil Oil JHgEI^ ER Dh3L1IM^ «Sf a A|- 

S HH si" LhEhtH g^EOIDI, (b)^ ER 0QL1IM a ^ S32J HH UEh^ AhAIEOIDI, 

(c)^ E?1^/ig 3^ a 3^2J UH^# LhEhtb 51013, (d)^ ER 0I-3L1IM2K ^9\&m^ 

3^ a M?i|lj 3^2J ^tKHI *9\£ ^^q, 1H a M^U ^§^2J gfSfg UEHdi E3 

OIO. 

5!M # E 132] (a) a (b)CHJ UEhtf HhEh gOL B CQE S^IS °-^^(}i!0|Ei2] X1I3 ^A| Ml CHI ^ 4 

PHej ER OQUIM^h AhgEIDI, SJ\ AK^ fi3^ #?| 4 7H2J ER 0I-3L1IMM J\m\= ^^i 

EK 

OH #?\ HI ^Al CHIEF UI3^F01 S3, Al CHI CHI Ai^ AF^ fi3f Ols^FCH 2^2] sUFM 

^7FM ir^e^^LK Dt7IA1= AF^ S3f OlguFAl ^3 2 7H^J ER 0F3L1IMM AFs^ S^OIEK 0| 
Oil CKK B BI3 ^A| CHICHI °Jtl- !>^S °-^^CHI0|E1^ Xill Al CHI0IIA1 ^S^l HFEF ° AFoFEM, Oj^lAi 
^ 3 ^^(Hl CHo H Ai ^ ^Si ^^F^l^ ti"EF. 

Et!", E 13M LFEFtf ^13 ^A| CHICHI Ai^, 4 Jm E^ 0F3L1IMM Olgt> ^^CHI0IE12] g^LHI 

CH^FCH ^35F^SLF, 4 JHHJ E^ 0F3L1IM EH d CHI 4^ SfWS 0F3L1IMS Olg^FCH ST^S Oil 01 El 
s 4^E SiEF. 



<X-i)4 fi|A| CHI> 

E 142] (a)^ B ^SCK] 0 -^^CH!OIEi2] 73M SAI CHiOil x«gE|^ E^ 0F3L11M2] a AF 
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u-&Saiffl mtemmmaffsmm ass mi* i 

0121- SOL 471 K DOUM a Xh4 2371 HH^SOil [l}EL 471 A>4 230)1= 
OI0D [Kh 471 5H§ 3^ OHILOM(N^) ?! 013L1iM 4S a S^2| A>4 23(N= °E)0)1 

uefenm i?ot mil 11 all ^gi'^^bir^la} a^DiEAifi" ass Aid? 1 
aeia, e 1421 (d)M uEhtf utsi sroi. saia °-iischioiei(hiai 2^21= 22011 wei 4S e= 
smn arcs tj« sae nav 4=e aa. 

3EHS, OiSh g-g ?>= U-SiS 2!!4(HI0IE1(HIAI°J S714 tI, ID ^§ S MajD qigCHI CHBh 

0), E 15 S! E 16g gSSD 27IM *N3. 

£ 15=. 4 7H2| 3S! SWIM, ©ej2h ©3 31!, ©ail @e lii ^ ^IM 3 

4f4AlH 4E SiQ. 

s o sa?a^asei st; a XR21 coei- s?)4 ?s aa ^= at? 9 mois ^§ a 

1 4= 2i2Di, SEtl 471 »4 23SJ 371, ffi S4E QSfoM 4 SID. 

Eth E 140)1 UEm H4 gA| Ml 0)1 A) =, 5 JH2| £R 013L1IM1 0|g£J SfflB am<HI0IE12l 2°0)l 
MS^f SSj|!2U, 5 7H 2J DH1L1IM CH i! (HI 2^ *OTS 0K3L1IMM OISSHW SmB «!s<HI0IE1 

<JH5 MM M> 

E 172) (a)= g ^SOII [Og o J!s(HI0|EiS) MS MM 0110)1 XBIEI^ ER OKaUIS S Ah-g S3 

2) HHls UEm gSEOIDI, (b)S ER DPUi °« Af4 232) HHS# AI-AIEOID), (cfe 5 

5H4/1H 3S S M e -*!U 3^2) BH^S UEM 2013, (d)£ E^ Dh3L1|e2f, 2321, 57)4/ 

ia a^ §y M e J?a 3^21 itMHi 2)*> 5?i4 aa s ^?e^2i gtm uEm 

ESOIEh. 

2! AH, E 170)1 UEiy) bfil- ITOI, 

3UIM7F 4/si/a/^ ejgti- ^ 

am Ml AIAIS^ 4=tBi 
71 WitSM El 01. S^2) =41 ER OiaU!M0)IAI^ A17IS g^^7h ^BEITfl SISIS 
2) A17I5 #^^71 BSEI7I SCI. 

*1S, S X1I5 fe'AI 0110)! SHgEI^ 57J4/^1 3^ §! M^H 3g^, E 1721 (c) 9! (d)Ofl UEItf b^ 
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HE!: 

Befem? #of IS II ill iJSVS MWfel,? 

*rsj gftfoii ma- saa ^?g \&tm g« si sojg grajoi sseitii sa. 

33 4= Si XI Eld, OlOfl CQEh 7|«0Ha0|] CHtt AiS S 1 EULIS !§ Al£9 4t§f* 4= S70 S 

7l«0HaOfl CH*H MOJIJ A1S1 4*«W 4 SiXI SCK 

£Eth £ I7CHI UEK« ^ ^£2| *J^2 smsj ^Al Oflff UEK« 2I£MA1, QgfSPfl gstfll 4 Sig^ 
AhSSm if 30ID. ^, 3H S 1 M E -^ 3H2J 7H4, Si 371 = as*M Si* 

1' 4 2i°DI. Stl S^l A>g 2351 371, $1X1 S 1 aSSM 4 SAD. 

g 7SSf StQ. 



71 § S^±?f aiSISM ?Sa 4 SIE^ ER DULIIM!^ AKJ fi3i HHSSKH, :R *W DOL1IMCH; 
2|tt S2I# CHg£l£ SISICHI QI^EI^ E^S 3^', M^H 3iJ S! fill 3S!2| :?g§5S * F 

S-AIS 4 2i= s-goi sick 

I. ^201 Chg 301E ^ 7H 0I#2J DQL1IM2I-; 
ER anugsi 4S!CHI DtSEIDI. 2?\ ER DDLJM£|- BlilM2| «S»H2. AR 

zf DPUI Si AhS £32| S|xlCHI CHSEICH D^EIDI, 7g^§ ^MAI?I^ Sj 

CHE ShU 01^2) i5H2/S§ 31!; Si 

yv c e = DDUI S 1 AhS £32| ?|*|(HI CHgtlCH Dh^Elffl, M=JiS ^g^g S*SA|?|^ BJCHE 
ol-Lh 01^2) §a)U 3^; 1 S*J«^ 35S S3£S Sh^ S-sjg 9|A0flOIE1. 

g^?*!- 2. XII I^CHI SiOIAI, 

l° a '§, 31! E= ma nn@ 2S §3£S 5fe s«ia 

MOIH. 

H=?^ 3. HI I^M SKHAI. 

&7\ MSJD 3^?, iJ<i!^ 3g £E^ Eia EHS 3gS ^S E ,^ 51= |§££ gfe «!J*(HI0I 
§^ 4. sfAhS 0I3L1IMSI; 

CR £fXh=i Dh3L1|E S 1 AhS £32| $1x1011 CHgEIOI D^EID). 55H^/*H ^gq* S4SAI?I = 
gOlE 5lU 01^21 nj 

5. APIS' 1^1 S4SA|?|D1, BH^S ^gOI CIM = }H2| □h3L1IM2f; 
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IW» 6. 3! Etra SKOiAl, 

S7I S3i3/i!E 5g§, SfiS 2?* ££= 2f2! EiiS SQS t!2H£ SO QSSS 8JS S^S 

ecih. 

7. J( 5&0B aOIAJ. 

S7i eeia 2?^. aa^ aafj as in-sj ise ass sssia. s?2oi 5 ^21 lows 
os °m 221:3 son ap* ^^£s nn*a= £3S£s ate l^s ^smoiei. 

8. JI 51T0;! 2UHAI. 

S7I Mejg igg, 3£j^ ERg 2S5 ^SSICH. ^201 OS 5 7H2J 93 DPL1I 

oc si« 3^:3 soil ahsa egss o^a= 310 ei-sss sfe s^g ^soiioiei. 

S^Sf 9. a 5STO0 SKH/d. 

2>S S SSOil DISS 2 ^HSU E-^ DUUlMOi; 2|« 3^13 #00 D*gHDI. Mejg ^7S^Q 343 
A|?l£ 3CH£ SHJ 0I2SJ gang 5- 3w ngog g-sigj SjftMQIEI. 

^71 5^.y/-S& 3£i^ 3?^ u>*J im 5?.' 5 ^3EI£ v^G -§Di:3 Life £W3 -1^ 

ch:giei. 

ebh^ 2CJ^. SZJ =E£ Hf£i IjiS 3'5^ t^Efe >!u f -1^.5 3fe =*S{3 -l^'Ku 

Ei. 
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